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Bacterial biofilms are structured communities of bacterial cells enclosed in a self produced polymeric matrix, adherent to a surface. The majority of bacterial chronic infections are due to bacterial biofilms. Studies of
biofilms have revealed differentiated, structured groups of cells with community properties. Understanding of the genetics and molecular basis may provide new therapeutic targets and means to control biofilm

infections.

Biofilm structures

Biofilms constitute a protected mode of
growth that allows survival in the hostile
environment. The biofilm consists of
microcolonies encapsulated by
exopolysaccharide (EPS) produced by the
bacteria (Figure 1- 4), but most of the biofilm
is made of water channels which operate as a
distribution system of nutrients and oxygen
(Figure 5).

Gram-stained sputum
from a 44 years old
cystic fibrosis (CF)
patient with mucoid
and non-mucoid P.
aeruginosa since 1970.
A detached alveolus
with a P. aeruginosa
biofilm is seen (x25 &
x100) (Hgiby, 2004).

Confocal laser scanning

microscopy (CSLM) image

of Live/dead stained
sputum sample from
patient with CF (green
cells are alive and red
cells are dead)

(J.A.J. Haagensen, 2005).

Ligure 3
CSLM image of sputum

sample from patient with
CF after fluorescent in situ

hybridization (FISH). A
P. aeruginosa specific
probe (red) identifies P.

aeruginosa colony directly

in the sputum sample
(J.A.J. Haagensen and
L.Yang, 2005).

Biofilms, inflammation and quorum-sensing

EPS, especially the polysaccharide alginate (mucoid phenotype) has an important role and
function in CF. It acts as a scavenger of free oxygen radicals, prevents phagocytosis, and binds
many antibiotics such as aminoglycosides (Figure 6).

P. aeruginosa controls the production and secretions of virulence factors by cell-to-cell
communication signals in a process called quorum sensing (QS). The QS communication

apparatus is composed of the Las and the Rh/ systems. P. aeruginosa biofilms employs the QS
signals to manipulate the host immune-response (Figure 7).

Biliary stents with biofilm and amorphous
material both on the inside and outside of
the stent.

Gram-stain (x1000) micro-

scopic picture of the

bacteria in the biofilm,

Gram-negative rods and c D
Gram-positive streptococci

(Johansen et al, 2005).

CLSM images of various
structures of 7 days old
flow-cell biofilms of Gfp
tagged P. aeruginosa
from chronically
infected CF patients
(Lee et al., 2005).

Equre6
Gram-stained
sputum from a CF

PMNs and non-mucoid P. aeruginosa biofilm in vitro
— (CLSM pictures)

patient. P. A) Wild-type PAO1 biofilm (gfp tagged). B) 2.5 h
aeruginosa biofilm with PMNs stained with SYTO62 (PMN appear red
surrounded by PMNs fluorescent).C) Cross-section showing the wild-type

biofilm with PMNs on top. D) AlasR-rhIR
PAO1mutant. E) 3-D projection and F) Cross-section
showing the AlasR-rhIR mutant fully penetrated by
PMNs and the disappearance of much of the
biomass (Bjarnsholt, T, Jensen, P.&. et al.,
Microbiology, 151,373-83, 2005).

(Hgiby, 2004).

Biofilms and antibiotics

Biofilm bacteria are generally more tolerant to antibiotic treatment than their planktonic
bacteria counterpart. Antibiotic doses which kill suspended cells, for example, need to be
increased as much as 1,000 x to kill biofilm cells (Figure 8). Biofilms evade antimicrobial
challenges by multiple mechanisms. These have been grouped into three broad
categories:

1) reduction of the antimicrobial concentration in the bulk fluid surrounding the biofilm
(Figure 9).

2) failure of the antimicrobial agent to penetrate the biofilm; and

3) adoption of a resistant physiological state or phenotype by at least a fraction of the cells
in the biofilm.

Biofilm protects the bacteria from the antibiotic
treatment. Induction of S-lactamase in biofilm
treated with ceftazidime (CLSM pictures).

PAO1 with PampC-gfp (ASV): 6 days old biofilm
exposed to 100ug/ml ceftazidime (125 X MIC) for 4
h. Gfp expression indicates expression of AmpC [
lactamase in the biofilm. Detection level of the
monitor: 10 ug/ml ceftazidime (Bagge et al.,
Antimicrob Agents Chemother. 2004; 48:1168-74).

Eaured

PAO1 with PampC-gfp (ASV): 6 days old biofilm exposed to 0.5 ug/ml imipenem (1/80 MIC)
for 4 hours (A) and uninduced biofilm (B). Gfp expression indicates expression of AmpC f3 -
lactamase in the biofilm. (Detection level of the monitor 20.1 ug/ml imipenem) (Bagge et
al., Antimicrob Agents Chemother. 2004,48:1168-74).



ESCMID STUDY GROUP FOR BIOFILMS (ESGB) — founded April 2005
during 15th ECCMID in Copenhagen - will organize the following
activities:

1)
2)
3)

4)

5)

6)

Propose an annual ESGB workshop to be held in conjunction with the annual
ECCMID.

Suggest an annual biofilm symposium during the ordinary scientific
programme of the annual ECCMID.

Organize an annual biofilm workshop between the annual ECCMIDs consisting
of invited lectures and a poster session.

Establish a ESGB website with a ESGB Newsletter with information about the
activities of the study group. This informations will also be communicated to
all members of ESCMID in ESCMID NEWS.

During the annual workshops, educational activities including hands-on
technical education will be planned and organized if technical possible.
Suggest guidelines for prophylaxis, diagnosis and therapy of biofilm infections.
An active cooperation with the ASM biofilm meetings will be proposed.



ESGB performance 2005-2011:

ESBG 2005-ESCMID-ECCMID: Key-note lectures/2hr &
1hr symposia/educational workshops, 2006-11
ASM-Biofilmconference Quebec 2007
BAMBHAR/Mallorca 2007

DTU, Lyngby, Technical Course 2009, 2010
EUROBIOFILMS 2009 Rome

Biofilms in nosocomial fungal infections Paris 2011
Book: Biofilm Infections, Springer, 2010
EUROBIOFILMS 2011 Copenhagen

On-line course in biofilm : www.biofilmcourse.ku.dk,
University of Copenhagen 2011

ESGB future plans:
ESBG 2005-ESCMID-ECCMID: Key-note lectures/2hr &
1hr symposia/educational workshops,2012 etc.

DTU, Lyngby, Technical Course 2012
Consensus conference: Diagnostic and treatment of
biofilm infections 2012 together with ESGIAI
EUROBIOFILMS 2013, 2015 etc.



ESGB 2011 report

2011 has been a successful year for our Study Group. A new book ‘Biofilm Infections’ (pringer) was
published by T. Bjarnsholt, C. Moser, P.@. Jensen & N. Hgiby (eds) with 17 chapters by 52 international
authors on all aspects of medical biofilms and biofilm techniques. Then followed a highly successful ESCMID
postgraduate education course “Biofilm in nosocomial fungal infections” organized at Institut Pasteur on
January 315t to February 15t 2011 which were attended by approximately 130 participants. The chair
organizers, Christine Imbert and Anne Beauvais have to be congratulated for their very successful efforts. In
July 2011 we had the Eurobiofilms 2011 in Copenhagen on July 5t to 8t 2011 which was the second
European biofilm meeting which we have organized (the first one was in Rome 2009) and again the meeting
was big success with more than 300 participants from 31 countries from 6 continents listening to 6 key note
lectures, 13 symposia, 66 oral presentations (40 also presented as posters) and studying additional164
posters. The day before the congress we organized 4 workshops with 58 participants. A special issue of
FEMSIM is being published with articles from Eurobiofilms 2011. Thomas Bjarnsholt, teasurer of ESGB also
organized a new on-line course in Biofilms in the autumn 2011 through University of
Copenhagen(www.biofilmcourse.dk) which can also be found on WWW.escmid.org/ESGB.

We have also in 2011 decided that the Eurobiofilms 2013 will take place in September 2013 in Gent,
Belgium, organized by Tom Coenye, Johan van Eldere and Patrick van Dijck and the Eurobiofilms 2015 will
take place in Brno, Czech Republic organized by Veronika Hola. Additionally we will organize the third ESGB
technical course “Medical Biofilms Techniques” at DTU on August 27t to 30th 2012. We are also in the
planning stage of organizing a consensus and guidelines meeting on diagnosis and treatment of medical
biofilms together with two other study groups of ESCMID (Study Group of Nosocomial Infections and Study
Group for Implant-Associated Infections).

Niels Hgiby
On behalf of the board of ESGB
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27d FUNGAL BIOFILMS MEETING
GLASGOW (UK), MAY 20t & 215t 2013

Local Organizers

Prof Craig Williams

Department of Microbiology
Royal Hospital for Sick Children
Dalnair Street

Glasgow, G3 8S)

Phone +44 141 201 0422
Craig.Williams@ggc.scot.nhs.uk

Dr Gordon Ramage

Glasgow Dental School

School of Medicine

University of Glasgow

378 Sauchiehall Street
Glasgow, G2 3JZ

Phone +44 141 211 9752
gordon.ramage@glasgow.ac.uk



Organising Committee

Prof Craig Williams
Dr Gordon Ramage
Dr Anne Beauvais http://www.tradeshallglasgow.co.uk/
Dr Christine Imbert

Prof Niels Hoiby
Confirmed Speakers

Dr David Andes (Madison, USA)

Dr Anne Beauvais (Paris, France)

Prof Geraldine Butler (Dublin, Ireland)

Dr Tom Coenye (Ghent, Belgium)

Prof Marcel Guttierez-Correa (Lima, Peru)

Preliminary Sessions

Clinical implications of fungal biofilms
Pathogenesis and Inflammation

Polymicrobial biofilms Dr Mariana Henriques (Braga, Portugal)
Biofilm technologies Dr Christine Imbert (Poitiers, France)
Antifungal resistance Prof Howard Jenkinson (Bristol, UK)
Molecular aspects of fungal biofilms Prof Aaron Mitchell (Pittsburgh, USA)

Dr John Morrissey (Cork, Ireland)

Dr Carol Munro (Aberdeen, UK)

Dr Gordon Ramage (Glasgow, UK)

Dr Riina Rautemaa-Richardson (Manchester, UK)
Prof Jose Lopez Ribot (San Antonio, USA)

Prof Craig Williams (Glasgow, UK

Dr David Williams (Cardiff, UK)

Prices (2 days, lunch, refreshments, reception)
Professional £150 (£100 per day) Student £50






www.eurobiofilms2011.ics.dk

hoiby@hoibyniels.dk

ESCMID Study Group for Biofilms

www.escmid.org/esgb

Website: http://www.esgb.eu






30 Biofilm Articles auhtored by speakers at EUROBIOFILMS 2011, Copenhagen,
Denmark, July 2011. Dedicated to J.W. Costerton who died May 2012.



First Chinese international Biofilm Conference, Chengdu, PR China, April
2011



First Chinese textbook about Biofilms, published 2012
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Dental biofilm,
subgingival plaque
(Fiehn & Larsen: Oral
bacteriology. In: Hgiby
(ed.) Basic and Clinical
Microbiologi. FADL,
Copenhagen, 1998)

CARIES &
PERIODONTITIS

(Costerton & Stewart:
Battling biofilms.
Emerging Trends in

Oral care. Scientific
American Jan. 2002)
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Achromobacter xylosoxidans biofilm in sputum from a chronically
infected 23 year old CF patient (CF 370). Gram stain x 1000.






























Hgiby 2009



